Transtracheal brushing-washing of distal pulmonary lesions was performed in 20 patients. Specimens were obtained by brushing and washing through a catheter placed in the pulmonary lesion with the aid of a guide. In nine patients pathogenic organisms were isolated. In the other 11 patients infectious studies of the specimens were negative, five of the patients (true-negatives) showing no infection and six (false-negatives) showing infection. Serious complications were uncommon, but one patient, who had diffuse intravascular coagulation, died.
Introduction
Severe pulmonary infection in compromised patients demands prompt treatment with suitable antimicrobial drugs. Only three techniques of pulmonary investigation are reliable: directneedle transthoracic aspiration of the lung, pulmonary biopsy by thoracoscopy or thoracotomy, and transtracheal aspiration. Transtracheal aspiration has less risk of complications than the other methods and provides satisfactory results,'-4 but it is of little value when the infection is limited to the periphery of the lung and bacteria have not migrated to the trachea. 5 We therefore decided to supplement transtracheal aspiration with guided brushing and washing of the distal pulmonary lesion as described by Aisner et al. 6 We report here the results of a preliminary study in 20 patients.
Patients and methods
The procedure was carried out in 20 patients (9 men and 11 women) with acute pneumonia aged 27 to 83 years (mean 63 years). Nine had acute haematological diseases, which were characterised by aplasia or by an increase in very immature haematopoietic (blast) cells in the bone marrow, five were receiving immunosuppressive treatment, and six had severe metabolic or organic disorders (see Virological studies-Specimens were stored immediately in Hank's bovine 5 0/0 serum albumin, with penicillin, streptomycin, gentamicin, and colistin at a final concentration of 100 U/ml and with amphotericin B at a final concentration of 5 sag/ml. Specimens were transported to the laboratory for processing within an hour of collection. Each Parasitological studies-Specimens were transported to the laboratory for processing within an hour of collection. A microscopic examination was performed, the cultures being made on Sabouraud medium: two tubes at 2%, two tubes at 2% with chloramphenicol added, one tube of each being incubated at 22°C and the other at 37"C.
Cytological studies-After cytocentrifugation and Giemsa staining microscopic examination was performed.
Results
The patients generally tolerated the procedure well. A few patients suffered paroxysms of coughing, but an injection of 1 ml of lidocaine (2%f), repeated if necessary, controlled the cough and allowed catheterisation to continue. The examination lasted longer (mean 25 minutes) in the first patients investigated than in the later ones (10 minutes after transtracheal puncture).
In nine cases a pathogenic organism was isolated ( that occurred persisted for two hours. One patient suffered mild subcutaneous emphysema with no complications. One patient (case 9) died after a tracheal haemorrhage. This patient had diffuse intravascular coagulation, which would theoretically have contraindicated the tracheal puncture performed; puncture was performed, however, because of his worsening neurological symptoms and the spread of pneumonia despite the use of several antibiotics. Of the 10 other patients, in whom the puncture was performed through the cricothyroid membrane, six developed mild subcutaneous emphysema (on the front of the neck in one case). There were no instances of haemorrhage, infection of the puncture site, or respiratory distress syndrome.
Discussion
All virological and M pneumoniae studies were negative. The procedure yielded a pathogenic organism in nine cases and nonpathogenic bacteria or fungi in 11 (five true-negatives, six falsenegatives). The overall sensitivity of the technique was 60% and the specificity 100l"/. These values may be questioned, however, because there were no other bacteriological (all blood cultures were negative) or histological criteria to assess the infectious origin of the pneumonia. When a chest radiograph showed alveolar filling sensitivity and specificity were fairly high, especially in cases of local lesions. Serious complications were rare with this technique; and the transtracheal puncture that led to the death of one patient would not have been performed if his condition had not been so critical.
Making the puncture through the cricothyroid membrane rather than below the cricoid cartilage reduces the risk of haemorrhage. Thrombocytopenia and hypoxia do not contraindicate transtracheal puncture if it is preceded by platelet transfusion and if oxygen is given before, during, and after the procedure. The clinician must, however, reckon with the possibility of serious complications, including deaths.8 9
Several workers have noted that cultures of expectorated sputum do not accurately indicate the bacteriology of the distal respiratory tract.'0 11 The main problem appears to be contamination of the specimen by oral flora during passage through the upper airways. For similar reasons specimens obtained by aspiration during fibreoptic bronchoscopy also pose problems of interpretation.'2-1" Two recent studies, '5 16 however, have shown the specificity of a technique using a catheter with telescoping cannulas sealed at the distal end with polyethyleneglycol plugs. This technique was tested with fibreoptic bronchoscopy on 24 patients. Transtracheal puncture shunting of the laryngeal and pharyngeal regions has also been shown to permit aspiration of secretions uncontaminated by oral flora and which are, theoretically, representative of the distal infection.' -4 Bacteriological studies in our department have, however, consistently proved negative when there are no bronchial secretions,'7 a factor which lends support to the use of guided transtracheal brushing-washing of distal lesions as shown in this study. Direct-needle transthoracic aspiration of the lung and pulmonary biopsy are good methods for recovering potential pathogens,I8-20 but complications, including haemoptysis, pulmonary haemorrhage, pneumothorax, and death,21-24 are common. Moreover, these techniques are contraindicated when patients have haemostatic disorders or have to undergo positivepressure ventilation.
If further studies confirm our preliminary results guided transtracheal brushing-washing of -distal pulmonary lesions should be considered an effective alternative to more invasive methods such as transthoracic lung aspiration and pulmonary biopsy. This technique should be performed in high-risk cases of acute pneumonia when there are no bronchial secretions, and especially when the chest radiograph shows alveolar filling.
